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a step descent and turn task which is associated with self-reported outcomes. These results high-
light the importance of knee function during post-operative rehabilitation and as a marker of
recovery throughout ongoing management of the condition.
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Background: Bone tunnel enlargement is a problem that has been observed after reconstruction
of anterior cruciate ligament (ACL) [H€oher 1998, Robert 2004, Wilson 2004]. Tunnel enlarge-
ment and coalition could cause problems during revision surgery and necessitate staged proce-
dures [J€arvel€a 2008, Siebold 2007]. Recently, preservation of the ACL remnant tissue has been
expected to have several potential advantages, such as preservation of proprioceptive cells [Ada-
chi 2002, Lee 2008] stability preservation [Kondo 2015, Muneta 2013] and graft revasculariza-
tion and ligamentization [Ahn 2010, Gohil 2007]. In addition, remnant preservation may inhibit
tibial tunnel enlargement in a single-bundle ACL reconstruction [Demirag 2012, Zhang 2014].
However, the effect of remnant tissue preservation on tunnel enlargement in anatomic double-
bundle (DB) ACL reconstruction has not yet been established. We hypothesized that the inci-
dence and the degree of tunnel enlargement of remnant-preserving procedures will be signifi-
cantly less than that of remnant-resecting procedures after anatomic double-bundle ACL
reconstruction. In addition, the incidence of tunnel coalition in remnant-preserving procedures
will be less than in remnant-resecting procedures. The purpose of this study was to test these
hypotheses.
Material and Method: A prospective study was conducted between 2009 and 2013 using
patients who had an isolated ACL injury in the unilateral knee. A total of 80 patients underwent
anatomic DB ACL reconstruction using hamstring tendon autografts. Based on the Crain classi-
fication of ACL remnant tissue [Crain 2005], 40 patients underwent the remnant-preserving pro-
cedure (group P) [Yasuda 2012] and the remaining 40 patients underwent the remnant-resecting
procedure (group R) [Yasuda 2004]. After surgery, patients underwent the same rehabilitation.
All patients were informed that they would undergo a 2-dimensional (2D) and 3 dimensional
(3D) CT at 2 weeks and 1 year after surgery. Then the images were processed by using a
work station (ZioTerm 2009, Ziosoft, Tokyo). The oblique axial (OA), sagittal (OS), and coronal
(OC) views were reconstructed based on the direction of the longitudinal axis of the femoral and
tibial tunnels from CT data using multi-planar reconstruction. The tunnel measurement was
taken at 10 mm from the intra-articular outlet of the femoral and tibial tunnels in OA, OC,
and OS views, respectively. The tunnel area measurement was taken digitally at the same level
of both the femoral and the tibial tunnels in OA views using ImageJ software (ver. 1.48, National
Institutes of Health). The percentage change in the diameter and area between the images at 2
weeks and 1 year was defined as the degree of tunnel enlargement. The incidence of tunnel
enlargement was determined by the number of femoral or tibial tunnels that tunnel area enlarged
more than 30%. The position of the femoral and tibial tunnel was evaluated by observing the AM
and PL tunnel outlets on the intra-articular bone surface of 3D CT images using the Quadrant
method [Bernard 1997]. Tunnel coalition was determined by observing the AM and PL tunnel
outlets on the intra-articular bone surface and 10 mm from the intra-articular outlet of the femur
or the tibia using OA, OC, and OS views, and measuring the width of the bony septum between
the 2 tunnels [Hantes 2010]. When the width was zero, we defined it as ‘tunnel coalition’. Intra-
observer variability for tunnel measurement was satisfactory (mean intraclass correlation coef-
ficient, 0.84; range, 0.81 to 0.92). A priori power analysis was performed. A sample size was
calculated to have 74e85% power to test the hypothesis.
Results: (1) There were no significant differences in the femoral and tibial tunnel positions
between the groups. (2) Concerning the femoral AM tunnel, the degree of tunnel enlargement
in OC and OA views in group P was significantly less than those of group R. Concerning the
femoral AM tunnel area, the degree of tunnel enlargement in group P was significantly less
than those of group R. The incidence of femoral AM tunnel enlargement was significantly
less in the group P than in the group R (3) Regarding the tibial tunnel enlargement, there
were no significant differences between the groups. (4) There were also no significant differences
in the tunnel coalition between the groups. (5) Regarding knee laxity, we divided the patients’
side-to-side laxity values into 2 categories,  2mm and > 2mm; the chi-square test showed
that anterior laxity in group P was significantly better than in group R. Postoperative the Lysholm
knee score, IKDC evaluation, and mean isokinetic peak torque of the quadriceps and hamstring
muscles, there were no significant differences between the 2 groups.
Discussion: The degree of femoral AM tunnel enlargement of group P were significantly less
than those of group R. The incidence of femoral AM tunnel enlargement was significantly
less in group P than in group R. Then regarding the patients’ side-to-side laxity values, anterior
laxity in group P was significantly better than in group R. Preservation of the ACL remnant tis-
sue in ACL reconstruction is expected to have several potential effects to improve the clinical
results. Some study reported that remnant tissue preservation resist bone tunnel enlargement,because of remnant tissue may restrict synovial fluid propagation within the tunnel [Berg
2001]. And previous studies showed preservation of the ACL remnant tissue improve knee
stability [Wu 2013, Kondo 2015]. We consider that preservation of the ACL remnant tissue
inhibit tunnel enlargement because of prevent biological factors such as proinflammatory cyto-
kines of synovial fluid and biomechanical factors such as micromotion at the tunnel by graft.
Conclusion: The degree of tunnel diameter and area enlargement of remnant-preserving proce-
dure are significantly less than those of the remnant-resecting procedure in the femoral AM tun-
nel. These results indicated that remnant-preserving anatomic double-bundle procedure may
have potential to inhibit incidence of the tunnel enlargement.
http://dx.doi.org/10.1016/j.asmart.2016.07.170B0754
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Background: Lesions of long head of biceps tendon (LHBT) are often seen in patients with rota-
tor cuff tears, for which tenotomy and tenodesis of the LHBT are frequently performed.
Although the good clinical results of tenotomy and tenodesis in simultaneous arthroscopic rota-
tor cuff repair (ARCR) were reported, weakness of elbow flexion and forearm supination
strength are also predictable. The purpose of this study is to compare the postoperative outcome
and the muscle strength of elbow flexion and forearm supination after ARCR between cases with
LHBT tenotomy, tenodesis and preserved.
Material: Sixty-one patients who underwent ARCR with a minimum 1 year of follow-up are
included in this study (mean age 64.6± 10.6; 27 women and 34 men). We checked contralateral
shoulders of these patients with MRI or ultrasonography and the patients who had rotator cuff
tear or underwent previous ARCR in the opposite shoulders were excluded. Cases who had
re-rupture of repaired rotator cuff were also excluded. For all supra- and/or infraspinatus tendon
tears we performed ARCR using suture-bridge technique, and if the subscapularis tendon lesions
were included, the tendon repair was also performed by simple suture or suture-bridge ARCR.
When the LHBT lesions such as subluxation or dislocation, partial tear more than half of it or
hourglass deformity were identified during the operation, we performed LHBT tenotomy or
tenodesis procedures. We added tenodesis for cases who were under 65 years old or had high
activities in life even if they were over 65 years old (tenodesis group; 8 cases). For the other
cases with LHBT lesions we performed LHB tenotomy (tenotomy group; 15 patients) and for
the other cases who had no LHBT lesions we preserved LHBT (control group; 39 patients).
The tenodesis procedure was performed in 45 degrees of elbow flexion and forearm neutral posi-
tion, LHBT was pulled proximally with manual max strength and was immobilized using a
tenodesis anchor (PEEK SwiveLock Tenodesis®, Arthrex, Japan) on the bicipital groove at
the suprapectoral position. Tenotomy was performed by resecting the intraarticular lesion of
the LHBT. After these procedure, the rotator cuff repair was performed. The almost same shoul-
der rehabilitation protocols were performed for each group but we prohibited the elbow motion
for three weeks to the patient with the tenotomy and the tenodesis group. We measured the quan-
titative muscle strength of elbow flexion and forearm supination pre- and postoperatively.
Strength index which were defined as ratio of affected side divided by contralateral side were
compared statistically among these groups. For clinical evaluation we used the Japanese Ortho-
paedic Association (JOA) score which was also compared among these groups. We used one-
way ANOVA and Scheffe’s method for the statistically evaluations. A p value of <.05 was
defined as statistically significance.
Results: The average age in each group was 71.6± 4.94 in the tenotomy group, 65.5± 5.78 in
the tenodesis group and 61.9± 11.9 in the control group, respectively. The age of the tenotomy
group was significantly higher than the control group (p ¼ 0.012). The mean muscle strength of
elbow flexion in each group was 165± 34.7 N in the tenodesis group, 113± 34.4 N in the tenot-
omy group and 157± 48.5 N in the control group, respectively. The mean muscle strength of
forearm supination in each group was 47.4± 12.1 N in the tenodesis group, 35.6± 14.1 N in
the tenotomy group and 45.9± 13.4 N in the control group, respectively. The muscle strength
index of elbow flexion in each group was 0.89± 0.17 in the tenodesis group, 0.92± 0.25 in
the tenotomy group, and 1.00± 0.16 in the control group. The muscle strength index of forearm
supination in each group was 0.77± 0.09 in the tenodesis group, 0.80± 0.17 in the tenotomy
group, and 0.90± 0.23 in the control group. There were no significant differences of muscle
strength index of elbow flexion and forearm supination among these groups (elbow flexion; p
¼ 0.264, forearm supination; p ¼ 0.313). JOA score was 92.6± 6.0 points in the tenodesis group,
86.1± 14.8 points in tenotomy group, and 95.4± 6.3 points in the control group. The JOA score
of the tenotomy group was significantly lower than that of control group (p ¼ 0.007). In detail
there was no differences of the pain score among these groups but the function and range of
motion scores of tenotomy group were significantly lower than those of control group (pain; p
¼ 0.304, function; p ¼ 0.021, range of motion; p ¼ 0.003).
Discussion: the tenotomy group was significantly older than the control group because we per-
formed tenotomy for the over 65 years old cases. And the reason may be that rotator cuff tears of
younger patients didn’t have so severe LHBT lesions and consequently they didn’t need the
LHBT procedures. There were no significant differences about the strength index of elbow flex-
ion and forearm supination among these groups. In the tenotomy group, it is possible the stump
of biceps tendon may adhere somewhere and functioned. We made 3 weeks’ prohibition of
elbow flexion after LHB procedure so this situation may occur in our study. We must also con-
sider the other elbow flexion muscle such as short head of biceps tendon, brachialis and
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as supinator muscle. JOA score, especially function and range of motion scores in the tenotomy
group were significantly lower than that in the control group but there was no difference of pain
score. Because of the higher age, tenotomy group may had severer degenerative changes of the
rotator cuff and/or the other muscles, or the bad posture due to back deformity that induced lower
scores. We can also say the both procedures were effective for the pain as well as the control
group.
Conclusion: LHBT tenotomy and tenodesis with ARCR don’t affect the muscle strength of
elbow flexion and forearm supination comparing with the LHBT preservation.
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Background: Preserving remnant tissue during anterior cruciate ligament (ACL) reconstruction
have been reported to have advantages.
However, preserving large amount of remnant tissue sometimes makes precise decision of tunnel
position more difficult. Hence, the author have tried to preserve only antero-medial aspect of
remnant tissue continuously from tibial attachment to close to proximal attachment if there is
sufficient remnant tissue. Lateral part of remnant and soft tissue around femoral foot print
were debrided for better direct observation of femoral attachment and tunnel positions. In this
study, we present our surgical technique, and report short term results of this technique.
Materials and Methods: Twelve patients (5 males, 7 females) who received antero-medial rem-
nant preserving double bundle ACL reconstruction using hamstrings tendon between January
2013 to December 2014, and were examined at 12 month after surgery were included in this
study. Side to side differences of anterior laxity using KT-2000 and MRI findings were evaluated.
Results: Mean side to side differences of anterior laxity was 1.75 + - 1.80mm. MRI examination
of antero-medial bundle showed good graft position resembling native ACL.
Discussion: Although reconstructed ACL showed good resemblance to native ACL in scopic
view and MRI, anterior laxity was similar to our previous results of double bundle ACL
reconstruction.
Conclusion: We believe double bundle ACL reconstruction preserving only antero-medial aspect
of remnant tissue is precise and safe technique to preserve continuous remnant tissue, however
regarding anterior laxity we could not prove its predominance.
http://dx.doi.org/10.1016/j.asmart.2016.07.172B0760
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Introduction: The rectangular anatomic ACL reconstruction (ART ACLR) using autogenous
bone-patellar tendon-bone (BTB) graft mimicking native ACL which we have performing makes
it possible to avoid graft impingement against the notch without notchplasty. However, some
cases are suffering from loss of extension or pain at full extension postopoeratively to require
late notchplasty. Previously, there were no reports on the relation between the late notch narrow-
ing and loss of extension. The purposes of this study were to evaluate the notch narrowing at the
time of second-look arthroscopy after the reconstruction and to clarify the relation between the
notch narrowing and delayed knee extension.
Materials and Methods: From June 2005 to December 2014, 395 patients had the ART)
ACLR with a BTB graft. After postoperative immobilization for 1 week, range of motion
exercise was started. Full weight bearing was allowed at 4 weeks and return-to-sports was
permitted at 6-8months. Of those, 65 cases underwent 2nd-look arthroscopy. There were
43 males and 22 females with a mean age of 22 years (15-36). The mean period from
ACLRs to 2nd-look Arthroscopy was 10 months (2-84). The reason for 2nd-look arthroscopy
was less than 5 degree of loss of extension with pain in 7 cases and irritation from fixation
device in 58 cases.
Of all the patients, 46 cases (71%) could achieve full knee extension in 6 weeks (Group A),
while 19 cases could not get in 6 weeks (Group B). At 2nd-look arthroscopy, KT side-to-side
difference at maximum manual drawer force was 0.3 ± 1.1mm with no positive Lachman
sign. The intercondylar notch narrowing was evaluated by arthroscopy at 20 degree of
knee. The narrowing was classified into the following three grades; 1) “none/slight” when
the space between the graft and intercondylar notch was obviously found, 2) “moderate”
when the space could be observed only with probing, and 3) “severe” when the space could
not be created with probing because of covered tissue around graft. We also compared the
grade of notch narrowing between the two groups. The c-square test was used to detect
the relation between the notch narrowing and restoration of full extension. A value of p<
0.05 was considered statistically significant.
Results: TEnty-three cases (35.3%) were classified into severe notch narrowing, while the
remaining 42(64.7%) were into moderate or none/slight notch narrowing. All cases with lossof extension showed severe notch narrowing. Of the 19 severe notch narroing cases, 14 were
classified into Group B, while the remaining 5 were into Group A, showing a significant
difference.
Conclusion: The second-look arthroscopy after ART ACL reconstruction found severe notch
narrowing in 35% of the patients including those with no loss of knee extension. The cases
who could not get full extension by 6 weeks after the operation showed significantly higher fre-
quency of severe notch narrowing.
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Background: Ankle sprain is one of the most common sports related injuries. Most cases
remain no trouble in playing sports after the injury. However if instability remains it will be
a cause of osteochondral lesion of talus or ankle osteoarthritis. The purpose of this study
was to investigate the ankle X-ray changes of the patients who had experienced ankle sprain
in their youth.
Methods: 10 to 15 years old patients who sprained an ankle and visit our clinic from April
2005 to March 2006 were included in this study. 221 patients 223 ankle were involved. 47
patients 48 ankles revisit the clinic with another ankle sprain and were able to evaluate
follow up X-ray. Mean time between first visit and follow up X-ray were 1216 days.
The presence of an ossicle of the fibular tip, osteoarthritic changings, free body and osteo-
chondral lesion of talus were evaluated retrospectively. Patient were divided into two
groups which had ossicle of the fibular tip (group O), and which had no ossicle (group
N) according to follow up X-ray. We analyzed the incidence of concomitant X-ray findings
in each groups.
Results: In 33 patients 34 ankles (21.5%) X-ray at first visit showed an ossicle of the fibular tip.
7 patients 7 ankles were assigned to group O and 40 patients 41 ankles to group N according to
follow up X-ray. In group O the X-ray showed anterior osteophyte in 4 patients 4 ankles (57.1%),
free body in 1 patient 1 ankle (14.3%) and no osteochondral lesion of talus (0%). In group N the
X-ray showed anterior osteophyte in 8 patients 8 ankles (19.5%), free body in 3 patient 3 ankles
(7.3%) and osteochondral lesion of talus in 1 patient 1 ankle (2.4%). There were significantly
high incidence of anterior osteophyte in group O (p¼0.03).
Discussion: A primary care for ankle sprain is controversial. It usually success but some cases
result in chronic ankle instability. In this study one fifth of the patients showed ossicle in first
visit X-ray. It involves os subfibulare but we think most of the cases are avulsion fragment. It
suggests that even miner sprain which patients didn’t consult a doctor could result in avulsion
fracture or they consulted but the previous doctor ignored it. In follow up X-ray 12 out of 48
ankles showed anterior osteophyte even they are so young. Especially in the patients with ossicle
the incidence were 57.1%.
Conclusion: A primary care for ankle sprain in young patients is very important to prevent sec-
ondary osteoarthritis. Further studies to reveal the appropriate primary treatment for ankle sprain
are needed.
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